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TITLE OF THE INVENTION 

METHOD AND APPARATUS FOR UTILIZING MEMORY OF PRINTER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority benefit of Korean Patent Application 

No. 2002-57645, filed September 23, 2002, in the Korean Intellectual Property Office, the 

disclosure of which is incorporated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a method and apparatus for practically using a 
memory of a printer that supports various emulation modes, and more particularly, to a method 
and apparatus for utilizing a memory of a printer designed to store necessary emulation data 
into a specific storage location. 

2. Description of the Related Art 

[0003] In general, all types of printers support different emulation modes. Data is output as 
unrecognizable characters if a mode in which data is sent from a host to a printer is different 
from a mode in which the printer receives the data. To prevent the above problem, emulation 
information is used to support specified standard formats, such as font size, graphics, 
compression of a printing data, and colors. Conventional printers that support various emulation 
modes retain emulation data as a component of a firmware, which is a program required for 
printing. Such conventional printers store uncompressed emulation data in a memory, retrieve 
the stored emulation data that supports printing, and execute the printing operations. More 
particularly, such conventional printers store all emulation data in compressed form in a Flash 
Read Only Memory (ROM), uncompress the emulation data into a Random Access Memory 
(RAM) when being initialized and put into a different mode, and use the uncompressed 
emulation data required for printing to resume a printing operation. 

[0004] As functions and emulation modes supported by printers increasingly become more 
complicated and diversified, the size of a firmware program managing the emulation data 
increases, so that the memory area in a Flash ROM to store the emulation data also increases. 
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To solve these problems, a method to store emulation data in a compressed form into a ROM 
has been typically used. However, in printers supporting various emulation modes, using 
emulation data after uncompressing all compressed emulation data stored in the Flash ROM 
during printer initialization causes an inefficient use of the RAM space due to storage of 
unnecessary emulation data, because only one type of emulation data required for printing is 
selected to execute printing. To solve this problem, a method to store only specific emulation 
data in a RAM rather than store all emulation data has been adopted. U.S. Pat. No. 6,128,094 
discloses a method in which a printer memory stores the emulation data required for printing. 
However, in a case where another emulation data is required with the specific emulation data 
stored in the RAM as described above, the newly required data is stored in a new location of the 
RAM instead of the old location where the existing emulation data has been stored. This also 
leads to an inefficient use of the RAM space, because additional space is required for the new 
emulation data. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides a method of utilizing a memory of a printer designed to 
provide a separate area of a second memory, such as a Random Access Memory (RAM), 
dedicated to storing emulation data. The present invention also provides an apparatus utilizing 
a memory of a printer by providing a separate memory area dedicated to storing emulation data. 

[0006] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0007] The present invention may be achieved by a method of utilizing a printer memory 
comprising storing emulation information selected from among a plurality of emulation 
information stored into a first memory in a predetermined storage area of a second memory 
when a printer is initialized; analyzing a type of emulation information to support printing of a 
printing data transmitted to the printer; determining whether a type of the emulation information 
stored into the predetermined storage area in the second memory matches the type of the 
emulation information analyzed; and, if the type of the emulation information stored at the 
predetermined storage area does not match the type of the emulation information analyzed, 
retrieving emulation information from the first memory that matches the analyzed type of 
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emulation information and storing the retrieved emulation information into the predetermined 
storage area of the second memory. 

[0008] The present invention may be also achieved by a printer memory utilization apparatus 
comprising an emulation information retrieving unit that retrieves emulation information from 
among a plurality of emulation information stored into a first memory and stores the retrieved 
emulation information into a predetermined storage area of a second memory; a printing data 
analyzing unit that analyzes a type of emulation information to support printing of a printing data 
and outputs the type of the emulation information analyzed; and emulation information 
comparing unit that compares a type of the emulation information stored into the predetermined 
storage area in the second memory with the type of the emulation information analyzed and 
outputs the result of comparison to the emulation information retrieving unit to retrieve emulation 
information from the first memory matching the analyzed type of emulation information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The above and/or other aspects and advantages of the present invention will become 
more apparent and more readily appreciated from the following description of the embodiments, 
taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a flowchart of utilizing a memory of a printer, according to an embodiment of 
the present invention; and 

FIG. 2 is a block diagram of an apparatus utilizing a memory of a printer, according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0010] Reference will now be made in detail to the present embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below to explain the present invention by referring to the figures. 

[001 1] Referring to FIG. 1 , a method of utilizing a memory of a printer comprises operations 
10 through 16 of determining whether a type of existing (active) emulation information stored 
into a predetermined storage area of a second memory matches a type of the emulation 
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information required for printing and storing a new emulation information in a location where the 
existing emulation information has been stored. 

[0012] More particularly, at operation 10, printer emulation information selected from among 
a plurality of emulation information stored into a first memory, as inactive printer emulation 
information, is stored in a predetermined storage area in a second memory, as active printer 
emulation information, when the printer is initialized. The emulation information stored in the 
first memory may be available in uncompressed or compressed form. Typically, the first 
memory is a Read Only Memory (ROM) and the second memory is a Random Access Memory 
(RAM). When power is applied to the printer, a boot image program, which is a component of a 
firmware program, initializes the printer. During this initialization or boot process, the emulation 
information selected from the emulation information stored in the ROM (i.e., the first memory) is 
stored at a predetermined storage area of the RAM (i.e., a second storage area as an active 
printer emulation information storage). If the emulation information has been compressed, the 
relevant formation is uncompressed and then stored into the RAM. 

[0013] The predetermined storage area of the second memory is a commonly designated 
storage area storing any type of a plurality of printer emulation information therein as active 
printer emulation information. The predetermined storage area in the second memory has a 
storage capacity corresponding to emulation information having the biggest size from among all 
the emulation information. Therefore, typically, the storage capacity of the predetermined 
storage area in the second memory allows storing the largest size uncompressed emulation 
information. 

[0014] At operation 1 2, the type of emulation information to support printing of printing data 
transmitted to the printer is analyzed. Once the printing data has been input to the printer, 
header information of the printing data is analyzed to determine a type of emulation information 
supporting the input printing data from among the plurality of emulation information types. At 
operation 14, it is determined whether the type of emulation information stored into the 
predetermined storage area of the second memory matches the type of the emulation 
information analyzed (i.e., whether the active emulation information type matches emulation 
information type of the input print data). If, at operation 14, it is determined that the two types 
match each other, a printing operation is executed. 
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[0015] However, if operation 14 determines that the type of the emulation information stored 
into the predetermined storage area (i.e., the active printer emulation information) does not 
match the type of the emulation information analyzed, in operation 16, the same type of 
emulation information as the emulation information type of the input printing data is retrieved 
from the first memory and stored in the predetermined storage area of the second memory, as a 
new active printer emulation information. Typically, the previously active emulation information 
stored in the predetermined storage area of the second memory is deleted (i.e., the previously 
active emulation information is replaced with a new active emulation information). Therefore, if 
at operation 14, the type of the emulation information previously stored into the second memory 
is not the same type of the emulation information for printing the received printing data, at 
operation 16, the emulation information for printing the received printing data is retrieved from 
among the plurality of emulation information stored in the first memory. The retrieved emulation 
information is stored at the predetermined storage area of the second memory, as the new 
active emulation information, where the previous emulation information has been stored. 

[0016] The configuration and operation of an apparatus utilizing a memory of a printer 
according to an embodiment of the present invention will now be described with reference to 
FIG. 2. FIG. 2 is a block diagram of the apparatus utilizing a memory of a printer, comprising a 
first memory 100, an emulation information retrieving unit 110, a second memory 120, a printing 
data analyzing unit 130, and an emulation information comparing unit 140. Typically, the first 
memory 100 stores a plurality of printer emulation information in a compressed or 
uncompressed form. The first memory 100 is typically a ROM, 

[0017] During printer initialization, the emulation information retrieving unit 110 retrieves 
arbitrary or predetermined printer emulation information from among the plurality of emulation 
information stored in the first memory 100 and stores the retrieved emulation information into a 
predetermined storage area of the second memory 120 as the active printer emulation 
information. For example, typically, the emulation information is retrieved from among the 
relatively frequently used emulation information. The emulation information retrieving unit 110 
also receives a comparison result from the emulation information comparing unit 140, and 
retrieves another type of the emulation information based on the comparison result from the first 
memory 100, and stores the newly retrieved emulation information in the predetermined storage 
area of the second memory 120, as a newly activated printer emulation information. 
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[0018] The second memory 120 has a predetermined storage area designed to store any 
arbitrary emulation information, thereby providing an active printer emulation information 
storage. Typically, the predetermined storage area of the second memory 120 is a commonly 
designated RAM storage area storing any type of a plurality of emulation information therein. 
Newly retrieved emulation information (activated printer emulation information) is stored into the 
same area of the predetermined storage area where the previous emulation information has 
been stored. The predetermined storage area in the second memory has a storage capacity 
corresponding to emulation information having the biggest size from among the plurality of 
emulation information stored in the first memory 100. Typically, the storage capacity of the 
predetermined storage area in the second memory allows storing biggest size uncompressed 
emulation information. 

[0019] The printing data analyzing unit 130 analyzes a type of emulation information to 
support printing of printing data received by the printer through an input terminal IN1 and 
outputs the type of emulation information analyzed. Typically, the printing data analyzing unit 
130 analyzes header information of the received printing data to identify the type of the 
emulation information and outputs the result of the analysis to the emulation information 
comparing unit 140. 

[0020] The emulation information comparing unit 140 compares a type of the emulation 
information stored into the predetermined storage area of the second memory 120, as the active 
printer emulation information, with the type of the emulation information analyzed by the printing 
data analysis unit 130, and outputs the comparison result through an output terminal OUT1 to 
the emulation information retrieving unit 110. If the two emulation information types match each 
other as a result of the comparison, printing is executed. Conversely, if the two emulation 
information types do not match according to the comparing, the emulation information retriever 
110 retrieves another emulation information required to perform printing of the printing data from 
the first memory 100 and stores the newly retrieved matching emulation information in the 
second memory 120. Accordingly, the processes of the present invention as embodied in the 
emulation information retriever 110, the emulation information comparator 140 and the received 
printing data analysis unit 130, activate and deactivate printer emulation information according 
to received printing data type. The processes of the present invention can be implemented in 
software and/or computing hardware. 
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[0021] As described above, a print memory utilization method and apparatus according to the 
present invention stores printer emulation information into a common storage area of a second 
memory, such as a RAM, as active printer emulation information, thus allowing diverse 
information to be printed using emulation information without increasing the storage capacity of 
the second memory. More particularly, the present invention provides a printer controller 
utilizing a memory of a printer according to a process of storing emulation information selected 
from among a plurality of emulation information stored into a first memory into a predetermined 
storage area in a second memory, when the printer is initialized, and analyzing a type of 
emulation information of received printing data to determine whether a type of the emulation 
information stored into the predetermined storage area matches the type of the emulation 
information analyzed. If the type of the emulation information stored into the predetermined 
storage area does not match the type of the emulation information analyzed, the controller 
retrieves from the first memory emulation information type matching the type of the emulation 
information analyzed and stores the retrieved matching emulation information into the 
predetermined storage area (i.e., the controller replaces the previously active emulation 
information with a new active emulation information). Accordingly, emulation information stored 
in a non-volatile memory, such as a ROM, is activated by being stored in a predetermined 
storage area of a printer volatile memory, such as a RAM, accessible by the printer applications, 
allowing diversely formatted information to be printed using the active emulation information 
without increasing the volatile memory capacity. Therefore, the present invention activates and 
deactivates printer emulation information (modes) in a predetermined RAM area in response to 
emulation information type of received print data, 

[0022] While this invention has been particularly shown and described with reference to a 
few embodiments thereof, it will be understood by those skilled in the art that various changes in 
form and details may be made therein without departing from the spirit and scope of the 
invention as defined by the appended claims and their equivalents. 
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